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MEANS FOR PREDICTING FADING STATE 
IN RADIO COMMUNICATION SYSTEM 

BACKGROUND OF THE INVENTION 

The present invention relates to a communication appa 
ratus and communication system, such as a communication 
system including a base station and a mobile station accord 
ing to a CDMA (Code Division Multiplex Access) commu 
nication scheme. 

In digital mobile Wireless communication approaches, 
fading causes SNR (Signal-to-Noise Ratio) to Worsen, lead 
ing to deterioration of communication quality. Spread spec 
trum systems like a CDMA communication system also 
have frequency selective fading due to multi-paths and 
fading caused by the high-speed movement of a mobile 
station to a base station, Which are troublesome. 

To solve the problems and enhance the communication 
quality, there has been knoWn a method of stabiliZing the 
receipt level at a base station to a constant by controlling 
transmission poWer (e.g., reverse linkage poWer control) at 
a mobile station, during Wireless transmission from the 
mobile station to a base station as described in the folloWing 
reference. 

AndreW J. Viterbi, ‘CDMA Principle of Spread Spectrum 
Communication’, pp. 113—119, published by Addison 
Wesley, 1995 

AWireless communication system using the reverse link 
poWer control method is shoWn in FIG. 2. Base station 1 
receives a signal in?uenced by fading. The signal is 
demodulated into a receipt data signal by digital demodu 
lator 10, and the poWer (receipt poWer level) of the decoded 
receipt data signal is measured by poWer measurement 
circuit (POW) 11. The measured poWer is provided to poWer 
control information generation circuit 12. In poWer control 
information generation circuit 12, the difference betWeen the 
receipt poWer level and a targets poWer level held in target 
level holding unit (M) 14 is calculated by subtractor 13. 
According to the signal of the difference, one bit of trans 
mission poWer control information is formed, Which indi 
cates Whether the transmission poWer at mobile station 2 
should increase or decrease. The transmission poWer control 
information is multiplexed With transmission data by digital 
modulator 16, thereby being digitally modulated to be sent 
to mobile station 2. 

In mobile station 2, a receipt signal arrived via a trans 
mission path from the base station is demodulated. Trans 
mission poWer control information is separated from the 
obtained receipt data signal, and it is provided to inverse 
quantization circuit (Q_1) 22. Inverse quantization circuit 22 
outputs, for example, a poWer modi?cation signal of +0.5 dB 
to increase the poWer, or —0.5 dB to decrease. The outputted 
signal is added to the current poWer control value outputted 
from one sample delay circuit (Z_1) 24, Whereby a neW 
poWer control value can be generated. Linear region con 
version circuit (EXP) 25 converts it into a poWer control 
value in the linear region, Which is then applied to a control 
terminal of transmission poWer ampli?er (A) 26, Which is a 
variable ampli?cation unit. Thereby, the poWer of a trans 
mission signal is directed toWard base station 1. 

In summary, in the above processes, the difference 
betWeen a receipt poWer level and the target poWer level is 
quantiZed With one bit and then transmitted, and the trans 
mitted signal experiences integral calculus to restore the 
fading signal, Which is canceled by controlling variable 
ampli?er 26 through the inverse characteristics of the pro 
cesses. The processes assumes that a fading signal does not 
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2 
change for a short period of time. Herein, the fading signal 
denotes the characteristic of fading. The fading signal is 
de?ned as a ratio of a receipt poWer Pb of the base station 
to a transmission poWer Pm of the mobile station; that is to 
say, the fading signal X=(receipt poWer Pb)/(transmission 
poWer Pm). The fading signal changes With time. Therefore, 
the function of the fading signal is de?ned as X(n), Where n 
indicates a time. 

HoWever, on the assumption, transmission poWer control 
cannot folloW rapid change in fading Which may occur 
during high speed movement of the mobile station. 

Moreover, though transmission poWer control in the 
mobile station needs transmission poWer control informa 
tion from the base station, there lies a process delay period 
of time by the time that transmission poWer control infor 
mation from the base station reaches the mobile station. 
Since a large fading may occur for a large process delay 
period of time, the conventional method of controlling 
transmission poWer cannot perfectly folloW such a fading, 
Whereby a large error of transmission poWer control dete 
riorates communication quality. 

SUMMARY OF THE INVENTION 

Therefore, the object of the present invention is to provide 
a radio communication system capable of folloWing changes 
in fading in aerial propagation path to transmit signals using 
electric poWer necessary for the predicted fading. 

According to one aspect of the present invention, radio 
communication system Which comprises a transmitter trans 
mitting a ?rst signal to a receiver via aerial propagation path 
and the receiver receiving a second signal Which has expe 
rienced a fading through the aerial propagation path, 
Wherein the transmitter comprises predicting means for 
predicting the state of the fading after a speci?ed period of 
time based upon a fading state signal at current time noti?ed 
by the receiver; amplifying means for amplifying the ?rst 
signal based upon the predicted state of the fading; and 
transmitting means for transmitting the ?rst signal, and the 
receiver comprises receiving means for receiving the second 
signal; generating means for generating the fading state 
signal indicative of the state of the fading at current time; 
and notifying means for notifying the transmitter of the 
fading state signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention Will be understood more fully from 
the detailed description given hereinbeloW and from the 
accompanying draWings of the preferred embodiment of the 
invention, Which, hoWever, should not be taken to limit the 
invention to the speci?c embodiment but are for explanation 
and understanding only. 

In the draWings: 
FIG. 1 shoWs a con?guration of a communication system 

of a ?rst embodiment; 
FIG. 2 shoWs a conventional con?guration; 

FIG. 3 shoWs tables to describe the operation of quanti 
Zation circuit of the ?rst embodiment; 

FIG. 4 shoWs tables to describe the operation of scale 
adaptive circuit of the ?rst embodiment; 

FIG. 5 shoWs tables to describe the operation of inverse 
quantiZation circuit of the ?rst embodiment; 

FIG. 6 shoWs a simultaneous equation; and 
FIG. 7 shoWs a con?guration of a communication system 

of a second embodiment. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

<First Embodiment> 
Hereinafter, a ?rst embodiment in Which a communica 

tion system and communication apparatus according the 
present invention is applied to a mobile communication 
system and a mobile station Will be described in detail With 
reference to the accompanying draWings. 

FIG. 1 is a diagram shoWing the poWer control according 
to a reverse link poWer control method in a mobile com 

munication system of the ?rst embodiment. Herein, the same 
and corresponding units are attached With the same refer 
ence numerals as those in FIG. 2. 

First, the poWer control structure according to the reverse 
link control method in base station 1A Will be described. To 
control transmission poWer of mobile station 2A, base 
station 1A has digital demodulator 10, poWer measurement 
circuit (POW) 11, poWer control information generation 
circuit 30, and digital modulator 16. 

Digital demodulator 10 receives a signal from mobile 
station 2A in?uenced by fading, and demodulates the 
received signal. Moreover, the demodulated data signal RBS 
(i) (i is an integer larger than 0 indicating a sample number: 
a sample number corresponding to symbol rate) is provided 
to poWer measurement circuit 11 as Well as a processing unit 
(not shoWn) for demodulated data signals. 

PoWer measurement circuit 11 measures poWer P (n) [dB] 
of receipt level information (transmission poWer informa 
tion of mobile station 2A) using encoding data signal RBS 
(i). PoWer measurement circuit 11, for example, assumes 
demodulated data signal RBS outputted via digital 
demodulator 10 at information symbol periods of 32 KHZ as 
an input signal, and calculates poWer P (n), Which folloWs 
from the folloWing equation (1) in Which the mean of 
squares for 20 samples is converted into a decibel (dB) unit. 

P(n)=1Olog1D(ERBS(i—k)2/2O) (1) 

Herein, the sample number of 20 in terms of the average is 
determined according to transmission poWer control period 
and symbol rate. Accordingly, transmission poWer control is 
performed With 1.6 KHZ (32 KHZ/20). Moreover, n denotes 
a sample time of poWer control. The summation Z in 
equation (1) is calculated over the area of “(n—1)><20+1” to 
“n><20”. To calculate receipt poWer P(n), Weighted mean or 
exponential smoothing can Work. 

PoWer control information generation circuit 30 are made 
up of subtractor 31, target level holding unit (M) 32, 
quanitiZation circuit (Q) 33 and scale adaptive circuit (S) 34. 

Subtractor 31 and target level holding unit 32 construct a 
subtraction circuit to subtract target level M (dB) from 
measured transmission poWer P (n) of a mobile station, and 
provides the subtracted signal E (n) to quantiZation circuit 
33. As is shoWn in equation (2), difference signal E (n) 
betWeen receipt poWer P (n) and target poWer M (n) is 
calculated. Further, target poWer M (n) is determined, Which 
is ordinarily determined to a constant value, in such a 
fashion that communication quality can be preserved Within 
a permissible range. Though there are communication sys 
tems in Which a target poWer is transmitted and received 
betWeen base station 1A and mobile station 2A in advance; 
for poWer control, the target poWer is constant value. 

E(”)=P(”)-M(”) (2) 

Quantization circuit 33 normaliZes difference signal E (n) 
using scale (quantiZation step) S (n) (Which is almost equal 
to the standard deviation of difference signal E from 
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4 
scale adaptive circuit 34 so as to let variance 1. 
Subsequently, in accordance With FIG. 3, quantiZation value 
PC (n) is obtained, Which is, as transmission poWer control 
information, outputted to scale adaptive circuit 34 and 
digital modulator 16. Here, quantiZation values PC (n) of 
‘01’, ‘00’, ‘10’, and ‘11’ denote that transmission poWer of 
mobile station 2A is quite large, large, small, and quite 
small, respectively. 

Scale adaptive circuit 34 outputs scale S (n+1) using the 
six samples of quantiZation values PC (n), . . . , PC (n-5) 
Which lie up to noW. De?nitely, according to FIG. 4, tWo-bit 
quantiZation value PC (n) is converted to value F (PC (n)), 
Which indicates positive or negative magnitude. After that, 
according to equation (3), the mean m (n) of its absolute 
value is calculated. Finally, according to equation (4), scale 
S (n+1) at next time is calculated. Summation Z in equation 
(3) is in terms of the area of 0 to 5. 

When scale S (n) is proper, a series of quantiZation values 
PC (n) take four codes randomly. Consequently, absolute 
value mean m (n) is close to 1.5. In this case, scale S (n) is 
nearly equivalent to the standard deviation of difference 
signal E (n), and scale S (n) for next time is updated so as 
to let the scale S (n+1) at the next time equal to the scale S 
(n) at present time. 
When scale S (n) is smaller than the standard deviation E 

(n), the series of quantiZation values PC (n) frequently take 
‘01’ and ‘11’, Whereby the absolute value mean m (n) is 
larger than 1.5 . Thus, scale S (n+1) at next time is updated 
to be larger than scale S (n) at present time. 
On the contrary, the alternate operation makes scale S 

(n+1) at next time updated in such a fashion that it becomes 
smaller than scale S (n) at current time, When scale S (n) is 
larger than the standard deviation of difference signal E 
As described above, scale S (n+1) is updated so that scale 

S (n+1) can alWays equal to the standard deviation of 
difference signal E 

In addition, the number of samples (i.e., six samples) for 
use in scale updating and parameters like ‘4’in equation (4), 
Which acts to determine updating amount of the scale at next 
time, decides a folloW-up speed of poWer control against a 
fading, Wherein empirical values are employed in the ?rst 
embodiment. 

Digital modulator 16 multiplexes 2 bit quantiZation value 
PC (n) outputted from quantiZation circuit 33 With trans 
mission data, as transmission electric poWer control infor 
mation. Thereafter, the multiplexed value experiences digi 
tal modulation, thus, being transmitted to mobile station 2A. 

Next, electric poWer control structure and operation 
thereof according to a reverse link poWer control method of 
mobile station 2A Will be described. 
Among the structural units for controlling transmission 

poWer in mobile station 2A, there are digital demodulator 
20, transmission poWer control circuit 40, target level hold 
ing unit (M) 28, adder 27, linear region conversion circuit 25 
and transmission poWer ampli?er 26. 

Transmission poWer control circuit 40 is made up of 
inverse quantiZation circuit (Q_1) 41, scale adaptive circuit 
(S) 42, adder 43, ?ltering circuit (P) 44, and prediction 
coef?cient calculation circuit 45. 

Digital demodulator 20 digitally demodulate(s receipt 
signal from base station 1A, and separates a series of 2 bit 
quantiZation value PC (n) serving as transmission poWer 
control information, from the demodulated data signal for 
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each of transmission power control periods (0.625 msec=1/ 
1.6 kHz), thereby providing them to scale adaptive circuit 42 
and inverse quantization circuit 41. 

Scale adaptive circuit 42, Which performs the same opera 
tion as scale adaptive circuit 34 in base station 1A, generates 
scale S (n) using the past six samples of quantization values 
PC (n—1), . . . , PC (n—6), and then outputs them to inverse 
quantization circuit 41. 

Inverse quantization circuit 41 obtains inverse 
quantization difference signal Eq (n) corresponding to dif 
ference signal E (n) betWeen a receipt level and a target level 
at base station 1A from auantization value PC (n) outputted 
from digital demodulator 20 and scale S (n) outputted from 
scale adaptive circuit 42 as shoWn in FIG. 5, and outputs it 
to adder 43. 

Filtering circuit 44 generates prediction signal Xe (n+1|n) 
of a fading signal for next time n+1 at time n, by linear 
prediction as shoWn in equation (5), using restoration signals 
Xq (n), Xq (n—1), . . . , and Xq (n—p+1) of the fading signal 
betWeen time n and time n—p+1 periodically outputted from 
adder 43, and p number of coef?cients A1 (n), A2 
(n), . . . , and Ap (n) at time n provided from prediction 
coef?cient calculation circuit 45. Further, ?ltering circuit 44 
provides the result to adder 43. Further, summation Z in 
equation (5) is in terms of k taken from 1 to p. 

Xe(n+1 |n)=— (EAk(n)><Xq(n-k+1)) (5) 

Moreover, ?ltering circuit 44 calculates, according to equa 
tion (6), prediction value Xe (n+D|n) of a fading signal at 
time n+D, Which denotes time D after the time n, using the 
prediction value of a fading signal shoWn in equation (5), 
then outputs the result to adder 27. The ?rst summation Z in 
equation (6) is in terms of k taken from 1 to While the 
second summation Z is in terms of k taken from j+1 to p. 
Herein, j ranges from 2 to D. 

Herein, time D is determined to be the time equivalent to a 
processing delay from the When poWer measurement circuit 
11 in base station 1A measures poWer until the When the 
ampli?cation factor of transmission poWer ampli?er 26 in 
mobile station 2A changes. Propagation delay through the 
propagation channel is much smaller than that of propaga 
tion through base station 1A or mobile station 2A. Thus, 
time D can be almost exactly determined in a designing step. 
Furthermore, most processing delay time D is a Waiting time 
for putting transmission poWer control information onto 
transmission data by digital modulator 16. 

Prediction coef?cient calculation circuit 45 generates lin 
ear prediction coefficients A1 (n), A2 (n), . . . , and Ap (n), 
Which are used for ?ltering circuit 44 as folloWs. 

Prediction coef?cient calculation circuit 45, at ?rst, cal 
culates self-correlation values Rxx (0), Rxx (1), . . . , and 

Rxx according to equation (7) using fading restoration 
signals Xq (n), Xq (n—1), etc. In equation (7), T is 0, 
1, . . . , p, While summation Z is in terms of k taken from 0 

to 63. 

Next, prediction coefficient calculation circuit 45 solves 
simultaneous equation (8) in FIG. 6 brought from a linear 
prediction method to obtain prediction coef?cients A1 
(n), . . . , and Ap (n), Which are provided to ?ltering circuit 
44. 

Further, in place of directly solving the simultaneous 
equation (8), Rabinson-Davin method and Bague method for 
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6 
calculating linear prediction coef?cients, Which are knoWn 
as a high speed solving method of the simultaneous equation 
as shoWn above, can be available. Moreover, coef?cient 
modi?cation method according to LMS (yeast Mean Square) 
algorithm can also be available in order to decrease pro 
cessing amount. 
Adder 43 adds prediction value Xe (n+1|n) of a fading 

signal at next time n+1 from ?ltering circuit 44 and differ 
ence signal Eq (n+1) inversely quantized at time n+1 from 
inverse quantization circuit 41 as shoWn in equation (9), thus 
outputting restoration signal Xq of a fading signal at time 
n+1 to ?ltering circuit 44 and prediction coef?cient calcu 
lation circuit 45. 

Prediction value Xe (n+1|n) of a fading signal at time n+D 
outputted from ?ltering circuit 44, is provided to adder 27. 
Adder 27 adds target poWer level M (n+D) held in target 
level holding unit (M) 28 to the prediction value Xe (n+1|n), 
thereby acquiring, a poWer level of a transmission signal at 
time n+D Which has experienced a fading. 

Linear region conversion circuit 25 converts the electric 
poWer level into a signal designating ampli?cation factor A 
(n+D) in transmission poWer ampli?er 26 according to 
equation (10), and applies the signal to a control terminal of 
transmission poWer ampli?er 26 so that transmission poWer 
can be controlled properly With the inverse characteristic 
described above. Since values of dB notation are processed 
before linear region conversion circuit 25, the linear region 
conversion circuit 25 is necessary. 

As mentioned above, according to the ?rst embodiment, a 
mobile station generates prediction value Xe (n|n-D) of 
fading signal X (n) at time n-D, With taking into account 
processing delay time D Which is the duration from poWer 
measurement by a base station to the execution of poWer 
control by the mobile station according to the measured 
poWer, thereby carrying out transmission poWer control to 
suppress a fading (nearly equal to X at time n. Thus, the 
communication apparatus of the ?rst embodiment can fol 
loW the change of fading more correctly than a conventional 
communication apparatus With no prediction, thus resulting 
in high quality of communication. 

Furthermore, use of tWo bits of information, Which is 
larger than the conventional, as poWer control information, 
can enhance the prediction accuracy, Which effectively real 
izing the above effect. Similarly, the scale Which is change 
able adaptively favors the improvement of the prediction 
accuracy. 
<Second Embodiment> 
A communication apparatus and communication system 

of the second embodiment according to the present inven 
tion Will be detailed With reference to draWings. 

FIG. 7 shoWs a con?guration of poWer control according 
to a reverse link poWer control method in a mobile com 
munication system of the second embodiment. The same 
reference numerals are attached to the corresponding units to 
those in FIG. 1 of the ?rst embodiment. 
The structure and function of mobile station 2B of the 

second embodiment are identical With those in mobile 
station 2A of the ?rst embodiment. Accordingly, in the 
second embodiment, base station IE will be described in 
detail. 

In base station of the second embodiment, internal struc 
ture of poWer control information generation circuit 50 is 
diffeirent from that in base station of the ?rst embodiment. 
In addition to structural units in poWer control information 
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generation circuit 30 of the ?rst embodiment, power control 
information generation circuit 50 comprises local transmis 
sion poWer control circuit 60, time D delay circuit 51, adder 
52 and subtractor 53, Wherein prediction coding is employed 
for coding difference signal for target level. 

Local transmission poWer control circuit 60 has the same 
con?guration as transmission poWer control circuit 40 of 
mobile station 2B. That is, local transmission poWer control 
circuit 60 comprises inverse quantization circuit (Q_1) 61, 
scale adaptive circuit (S) 34, adder 63, ?ltering circuit (P) 64 
and prediction coefficients calculation circuit 65, and 
operates in the same Way as in transmission poWer control 
circuit 40 of mobile station 2B. 

Further, scale adaptive circuit 34, Which is used by 
quantization circuit 33, is one of structural units in local 
transmission poWer control circuit 60. 

Local transmission poWer control circuit 60 provides at 
time n prediction value Xe (n+D|n) of a fading signal for 
time n+D, to time D delay circuit 51, and also provides at 
time n—1 prediction value Xe (n|n—1) of a fading signal for 
time n. 

Time D delay circuit 51 delays an input signal by time D, 
and outputs it. Thus, at time n When prediction value Xe 
(n+D|n) of a fading signal is inputted to time D delay circuit 
51, prediction value Xe (n|n-D) of a fading signal is 
outputted from time D delay circuit 51, and the prediction 
value Xe (n|n-D) of the fading signal is provided to adder 
52. 

Next, the output P (n) from poWer measurement circuit 11 
is provided to adder 52. Adder 52 adds prediction value Xe 
(n|n-D) of a fading signal from time D delay circuit 51 to the 
output P (n) from poWer measurement circuit 11, and the 
added result is provided to subtractor 53. By the addition, 
poWer control signal —Xe (n|n-D) in mobile station 2B is 
canceled, and provided to subtractor 53. 

Subtractor 53 subtracts prediction value Xe (n|n—1) of a 
fading signal at time n, Which is predicted from information 
at time n—1, from the output of adder 52, and provides the 
subtraction result to subtractor 31. The folloWing processes 
after subtractor 31 are the same as those in the ?rst embodi 
ment. 

Subtractor 53 implements the subtraction betWeen a real 
fading signal and its prediction value, Which alloWs the 
remainder to be small in dynamic range With less in?uence 
of fading. Therefore, the quantization error can be small in 
coding that is, requiring only a feW bits. 

Besides the same effect as that of the ?rst embodiment, 
the communication system of the second embodiment can 
bring out another effect as folloWs. An in?uence of poWer 
control baser upon the prediction processing in mobile 
station 2B is eliminated from measured electric poWer, and 
the in?uence of the fading is eliminated by the prediction 
processing by base station 1B, and then difference from a 
target level is quantized, thereby decreasing quantization 
error. This can enhance restoration and prediction accuracy 
of the fading signal in mobile station 2B. Accordingly, the 
communication system of the second embodiment can fol 
loW change in fading more accurately, as compared With that 
of the ?rst embodiment, because of grasping the actual state 
of the propagation path, namely, the receipt signal Without 
components ampli?ed under controlling in accordance With 
prediction. This can give higher communication quality. 
<Other Embodiment> 

The above embodiments illustrate 2 bits With respect to 
quantization coding; hoWever, larger number of bits is 
available. Also, the quantization step (scale) may be con 
stant. 
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Changes in a past fading signal up to time n can be 

approximated With, for example, a linear function or a 
quadratic function, Whereby a fading signal after time D is 
predicted at time n. For the linear function or the quadratic 
function, for example, the method of least squares is applied 
for the calculation of coef?cients that ?ltering circuit 44 
uses. 

The present invention can be applied to mobile commu 
nication systems according to the other communication 
approaches like the TDMA communication method and the 
FDMA communication method. Moreover, the present 
invention can be applied to communication systems in 
Which tWo communication stations are both mobile stations, 
and to communication systems in Which tWo communication 
stations are both base stations. 
As described above, in a communication system and a 

communication apparatus according to the present 
invention, a second communication apparatus controlling a 
transmission poWer generates the prediction value of a 
fading signal at a future time D from current time, in Which 
the time D denotes the period of time from measuring the 
electric poWer by ?rst communication apparatus to execut 
ing the poWer control by the second communication 
apparatus, With taking into account processing delay time D. 
Accordingly, transmission poWer control to suppress a fad 
ing at the future time is performed, Which can folloW 
changes in fading accurately, thus leading to high commu 
nication quality. 
What is claimed is: 
1. A radio communication system, comprising: 
a transmitter for transmitting a ?rst signal to a receiver via 

an aerial propagation path; 
a receiver for receiving a second signal Which has expe 

rienced fading through the aerial propagation path; 
said transmitter further comprising predicting means for 

predicting the state of fading after a speci?ed period of 
time based upon a fading state signal at current time 
noti?ed by the receiver, amplifying means for ampli 
fying the ?rst signal based upon the predicted state of 
fading, and transmitting means for transmitting the ?rst 
signal; 

said receiver further comprising receiving means for 
receiving the second signal, generating means for gen 
erating the fading state signal indicative of the state of 
fading at current time, and notifying means for notify 
ing the transmitter of the fading state signal; and 

Wherein the predicting means predicts the state of fading 
after a speci?ed period of time based upon the fading 
state signal at current time by applying linear predic 
tion. 

2. A radio communication system, comprising: 
a transmitter for transmitting a ?rst signal to a receiver via 

an aerial propagation path; 
a receiver for receiving a second signal Which has expe 

rienced fading through the aerial propagation path; 
said transmitter further comprising predicting means for 

predicting the state of fading after a speci?ed period of 
time based upon a fading state signal at current time 
noti?ed by the receiver, amplifying means for ampli 
fying the ?rst signal based upon the predicted state of 
fading, and transmitting means for transmitting the ?rst 
signal; 

said receiver further comprising receiving means for 
receiving the second signal, generating means for gen 
erating the fading state signal indicative of the state of 
fading at current time, and notifying means for notify 
ing the transmitter of the fading state signal; and 
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wherein the generating means includes quantization 
means for quantizing the fading state signal using a feW 
bits, and the predicting means includes inverse quan 
tization means for implementing inverse quantization 
on the quantized fading state signal. 

3. A radio communication system as set forth in claim 2, 
Wherein the generating means includes quantization step 
determining means for determining quantization step of the 
fading state signal in quantizating by the quantization 
means. 

4. A radio communication system as set forth in claim 3, 
Wherein the quantization step determining means changes 
quantization steps by judging Whether or not the current 
quantization step is suitable for quantization. 

5. A radio communication system, comprising: 
a transmitter for transmitting a ?rst signal to a receiver via 

an aerial propagation path; 
a receiver for receiving a second signal Which has eXpe 

rienced fading through the aerial propagation path; 
said transmitter further comprising predicting means for 

predicting the state of fading after a speci?ed period of 
time based upon a fading state signal at current time 
noti?ed by the receiver, amplifying means for ampli 
fying the ?rst signal based upon the predicted state of 
fading, and transmitting means for transmitting the ?rst 
signal; 

said receiver further comprising receiving means for 
receiving the second signal, generating means for gen 
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erating the fading state signal indicative of the state of 
fading at current time, and notifying means for notify 
ing the transmitter of the fading state signal; and 

Wherein the generating means includes eliminating means 
for eliminating from the electric poWer of the second 
signal the electric poWer corresponding to the ampli 
?cation by the amplifying means based on the predicted 
state of the fading, and Wherein the generating means 
generates the fading state signal based on the second 
signal independent of the ampli?cation by the ampli 
fying means. 

6. The radio communication system according to claim 5, 
Wherein said generating means further comprises a local 
transmission poWer control circuit, a time D delay circuit, an 
adder, and a subtractor, Wherein further, prediction coding is 
employed for coding a difference signal for a target level. 

7. The radio communication system according to claim 6, 
Wherein said local transmission poWer control circuit pro 
vides at time n a prediction value Xe (n+D|n) of a fading 
signal for time n+D, to time D delay circuit, and also 
provides at time n-1 a prediction value Xe (n|n—1) for a 
fading signal for time n. 

8. The radio communication system according to claim 6, 
Wherein time D delay circuit delays an input signal by time 
D, and outputs it for transmission to the mobile station. 


